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FOOTNOTES 

1 Fenno-Scandian Orogeny - Late Cambrian 
2, Sandomrrian Orogeny - Late Cambrian 

3 Caledonian Orogeny - Middle Late Silurian 

4 Late Silurian - Early Devonian Collision (Avalonia vs. Armorica) 

5 Hercynian Orogeny - Middle Carboniferous 
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OVERVIEW 

* Collision of Armodtan and South European blocks resulted in the Hercynian Orogeny 

* Extensive deformation is seen across Northern Europe at this time with large dextral shear along the collision zone. Syn-tectonic granites 
and continental elastics occur along the deformation front 

* Ftysch was deposited in the Cantabrian and Rhenish basins 
FOOTNOTES: 

1, Marine connection existed through Tethys 

2, Deep marine Culm facies were deposited in the Rhenish basin. 

3, The Apulian block was characterized by nerrtic sedimentation 
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OVERVIEW; 

* The v,Triscan phase of Hereynian deformation consisted of faulting, folding, emplacement of post-tectonic granitic intrusives, and thick 
continental sedimentation in the developing foredeep 

1 Mysch was deposited In the Cantabrian basin and Carnic Alps 


FOOTNOTES 

1 Thick coal measures were deposited in the fordand basin 

2 Marine connection was cut off as the foredeep filled in Northern Europe 

3 The upper Silesian basin records the northeastward migration of the Hercynian deformation front. This basin was initially part of the 
Hercynian foredeep but was stranded as an inter montane basin as the deformation front swept to the northeast 

4 Apulian shelf sedimentation was locally disrupted by Variscan tectonism. 
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SYMBOLS: 

C-S = CorsicaSardmia 

D = Doforudgea 

NSH = Mid-North Sea High 

PT - Polish Trough 

RM st Rhodope Massif 

WAT = Western Approaches Basin 

WH = Welsh High 


OVERVIEW 

* PosMHercynian erogenic collapse resulted in rifting and voicanism, and localized subsidence and sedimentation 

* Aulunian volcanism in Germany and Poland was followed by lacustrine deposition in interniontatie grabens 

FOOTNOTES 

1 Deposition was mostly non-marine with intermittent marine influence Rutliegendo$ clastic reservoir facies were deposited. 

2 Sedimentation was accommodated partially by thermal subsidence but mostly by space provided by the relict Variscan foredeep 

3 Possible dextral shear between Gondwana and Fennosarmatia created mtracontinental transform systems resulting in local transtension 
and formation of pull-apart basins Faults have relatively small displacement and grabens are filled with continental elastics. 

4 Deposition ol continental evaporites characterized the southern European margin. 

5. Marine shelf sedimentation occurred in the Apulian area Rifting initiated and red beds were deposited (Verrucano facies of the Alps) 
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OVERVIEW: 

- Extensive faulting continued during continental clastic sedimentation. The collapse of the Hercyman orogeny setup Mesozoic rifting 
events in southern Europe and North Africa, 


FOOTNOTES 

1 Marine connection was established with the transgression of Arctic (Boreal) seas into the area of the Southern Permian basin. This trans¬ 
gression is represented by the Kupferschiefer facies. In this inland Zeehstein sea, eustatlc cycles generated alternating carbonate and 
evaporite deposits 

2. Boreal Zeehstein and Tethyan seas were initially connected via Dobmdgea This Connection was severed during deposition of the Main 
Dolomite. 

3 The Apulian platform was rifted Evaporite and continental facies were deposited. 

4 Eastern Mediterranean rih propagated westward. 

5 Indicates the conceptual position of Cimmerian blocks that collided with the Moeslan platform during Late Triassic time 
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OVERVIEW: 

■ Triassic was characterized by regional extension with a system of multidirectional grabens superimposed on and partially controlled by 
Hereyman structural trends 

FOOTNOTES: 

1 Tethyart oceanic rifting propagated westward Rifting manifested itself in extensive fault-bounded troughs filled with Verrucano conglom¬ 
erate facies Alternating platform/basin paleogeography characterized the Apulian block. 

Z The Burano Formation was deposited in shallow water evaporiric basins 

3 Deep water elastics (Biva dr Solto Fm,| were deposited in half grabens in the Po basin. Kossen marl deposition was dominant on the shal¬ 
low Worth Pannoncan platform. 

4. Norwegian-Green land rift propagated south, 

5 During the Late Triassic, long-standing south-facing subduetjon of Paleo-Tethys ocean ended with the collision of Cimmerian blocks with 
Europe, 

6. Cimmerian deformation of Late Triassic-Early Jurassic manifested m the Polish Trough as local angular unconformities, 

7 Continental clastic deposition and alkaline Irift) volcanism occurred in Morocco. 

8 Widespread coastal plain, inner shelf sabkha facies and clastic deposition dominated North Africa. 
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OVERVIEW 

* Tethyan rift system remained active Regional subsidence was associated with extension. 

* Extensive marine connection was established between Arctic and Tethyan seas. 

FOOTNOTES: 

t. Active flysch deposition continued along the Cimmerian deformation front [Nalbantian flysch, Tauridian flysch and Akgo! flysch basins). 
Structures indicate Early Jurassic deformation. Dogger plutons stitch the suture zone, 

2. Rifting developed into crustal separation in Eastern Mediterranean (Antalya area), 

3. Alternating platform/basm paleogeography continued to characterize Apulia, Significant progradation ot carbonate platforms occurred. 

4. Rifting of the Brianconnais and Tisza blocks opened the Valais trough. 
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OVERVIEW 

■ Earlier rifting events continue to crustal separation and the onset of sea floor spreading. 

* Plate motions between Europe and Gondwana changed as the central Atlantic started to open. 

* A connection was established between the western Tethys ocean and central Atlantic. 

* Apulia decoupled from Gondwana 

* Ligurtde, Piedmont, Transylvanian and Vardar ophiolites evidence formation of oceanic crust along the Tethyan spreading center 
FOOTNOTES 

1 The Valais trough fully opened as the Brianconnais and Tisza platforms rifted further from Europe Full decoupling of the Tisza block from 
Europe occurred In Tithonian time, 

2. Continental elastics and alkaline magmatism characterized North Sea rifting 

3. Local evaporitic basins developed on the Dinaride platforms. 

4. The Lisbon and Algarve basins were sites of evaporite deposition, 0?B* riy I 

5. Spreading ridge between North Africa and Iberia is conceptual \MUSL JMj 
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SYMBOLS: 
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Austro-Alpine (Upper) 

B = 

Brianconnais 

C 

Crimea 

C-A - 

Cantabrian-Aquitaine Basin 

CM =; 

Cornubian Massif 
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Corstca-Sardinia 
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Gavrova Platform 
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OVERVIEW: 

• Major plate reorganisation occurred as Africa changes course from east to north relative to Europe in response to crustal separation in 
the central 1 Atlantic North Atlantic opening initiated 

Counterclockwise rotation of Iberia resulted in left-lateral shear along the North Pyrenean fault zone, Oceanic crust developed in Bay of 

Biscay 

- Rotation of Apulia caused obduction of opluolites of Late Jurassic to Early Cretaceous age Tithoman ophiolitic flysch was locally 
deposited in Greece, Yugoslavia, Italy and Switzerland 

* Carbonate platforms reached their maximum extent in Apulia 

1 Deformation resulting from the collision of Apulia with Europe initiated in Late Tretaceous time- The collision front propagated to the 
north Direct continent/continenf collision occurred in the middle Eocene 

“ Iberia rotated clockwise and collided with Europe causing Pyrenean deformation during the Eocene 
FOOTNOTES: 

1 Meso-Alpine Orogeny: Tisza block collided with and attached to Apulia as thrusting, folding and flysch deposition occurred in the Apuseni 
mountains and Austro-Alps. 

2 Apulian platform failed along inherited Mesozoic lines of weakness. An east-dipping subduction zone initiated in front of Golija and 
Pelagonian platforms 

3 Moesia and Rhodope collided, Deformation Is manifested in the Getic zone of the Carpathians, 

4 Black Sea backarc rifting initiated above the north-dipping subduction zone along the Tethyan margin 
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OVERVIEW: 

■ Map depicts paleogeography after the Apuiian-Eur&pean collision event of Eo-Alpine Orogeny. Deformation continued in the Alpine and 
Carpathian mountain belts accompanied by molasse and flysch deposition 

* The Alps and Dinaride mountain systems were characterized by advancing subduct+on boundaries where overall plate convergence 
exceeded the rate of subcfuctlon. Diagnostic features include basement-involved thrusting, high topography, tectonic denudation via low 
angle normal faulting, and exposure of high-grade metamorphic rocks at the surface. Foredeeps manifest a protracted history of molasse 
deposition. Subsidence in the area of the foredeep resulted from the adjacent structural toad This collision boundary shuts off as cunti- 
nent/continent collision takes place in late Eocene time. 

FOOTNOTES: 

1 Compression was initiated in the Outer Carpathians and extension began in the Parnionian basin. Compression was driven by the north 
Fannonian and Tisza blocks which were shouldered Into the Pannonian embaymeot by the northward advancing Apulian promontory. 
Volcamsm around the Carpathian arc began during the late Gligocene and resulted from subduction of highly attenuated European conti¬ 
nental crust beneath the overriding fold-thrust belt 

2. Compression was initiated within the Apennines and accompanied by flysch sedimentation. 

3. Peri’Adriatic calcalkatine plutons and minor volcanic flows were emplaced between 32-30 Ma. 

4. Rifting and associated votcanism began in the Rhine in the late Eocene. It propagated to the Bresse, Limagne. Rhone and Valencia 
troughs. 

5. Incipient backarc rifting above a northwest dipping subduction zone was responsible for the initial rifting of the Corsica-Sardinia blocks 
from Europe. 
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OVERVIEW: 

* The Alpine-Carpathian deformation front continued its northwestward and northeastward advance accompanied by extensive flysch and 
molasse deposition 

The Apennine and Carpathian mountain systems were dominated by retreating subduction boundaries where overall plate convergence 
was Eess than the rate of subduction. These orogens are characterized by low average elevation, thin skinned deformation, contempora¬ 
neous backarc extension and subsidence in the area of the toredeep far in excess of that which would result from the adjacent structural 
load. 


FOOTNOTES: 

1 The Corsica-Sardinia and Kabyl blocks separated from Europe rotating counterclockwise and backarc extension progressed to the oceanic 
stage opening the present Western Mediterranean Sea 

2 Relict Tethyan ocean continued to be consumed along the Albanian and Hellenic boundary after subduction beneath the Dinarides termi¬ 
nated, 

3, Back thrusting in the Southern Alps initiated subsidence in the Po foredeep. 

4, Deformation termmated in a clockwise fashion around the Carpathian loop in concert with volcanic activity. By the end of Miocene time, 
deformation had stopped in all but the Romanian portion of the Carpathians Significant backarc extension continued in the Panrtonian 
basin, 

5, Subduction boundary is found in the South Carpathians where the remaining consumable crust is being destroyed. 

6 Alboran block escaped westwards resulting in Betic/Rif deformation 
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OVERVIEW: 

* Th* Alpine deformation front advanced northward and westward to the Jura and Western Alps, respectively 

* Compressions! deformation and foredeep sedimentation continued in the Southern Carpathian, Apennine and Albanian systems. 

FOOTNOTES: 

1 Apennine subduction continued coeval with backarc extension and extensive magmatism in the Tyrrhenian Sea. 

2 Apennine subduction was localized in the Calabrian area where pari of the remaining Tethyan oceanic crust was being consumed. 

3 The central and northern Apennine subduction boundary ceased completely in Quaternary time as thick continental crust of 
Apulia/Adriatic entered the subduction zone. 

4 Subsidence caused by the Apennine subduction slab rollback beneath the Po basin accommodated 9 km of tower Pliocene and younger 
sediments. 

5. Extension continued in the Pannonian basin while associated compression was restricted to the Carpathians, Present-Day Carpathian 
compression manifested by strong seismicity, is localized along the Vrancea zone. Regional extension led to exposure of high-grade 
metamorphic rocks of mid-crustal origin in Hungary 

6. Subduction along the Hellenic boundary and associated regional backarc extension in the Aegean continue to the present, 

7 Alboran block collapses. Extension is dominant. 
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Peri-Tethys Memoir 2 addresses the stratigraphic and structural evolution of the Alpine- 
Mediterranean orogen and its hydrocarbon systems. Geographic coverage reaches from 
Morocco via the Pyrenees, Alps, Carpathians, Apennines and Albanides to the C rimea and 
southern Turkey. This memoir is the product of close cooperation between academic and 
industrial Earth scientists. All papers are based on recent compilations, integrating surface and 
sub-surface geological and geophysical data acquired during hydrocarbon exploration and/or 
scientific programs. They arc aimed at unravelling the architecture«and origin of specific lold- 
and-thrust hells or basins. Much of the data presented have not previously been published or 
were inaccessible to Western readers. The memoir consists of a 552 page volume containing 
24 richly illustrated papers with many black and white and colour figures, and a box, which 
contains 31 loose leaf foldouts. 20 of them in colour, presenting maps, cross-sections and seis¬ 
mic profiles. 

Peter A, ZIEGLER (Geological-Paleontological Institute, University of Basel. 
Switzerland, retired petroleum geologist) and Frank Horvath (Geophysical Institute, Lorand 
Eotvos University. Budapest, Hungary) convened the American Association of Petroleum 
Geologists Symposium held in The Hague out of which this memoir developed. 
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